Effect of low Ca2+ solution on muscle contraction of developing, preclinical dystrophic (dy2j) mice.
EDL muscles from normal and dystrophic (dy2j) mice aged 7 to 21 days of postnatal life were examined. Muscles were divided into 2 groups according to age, 7 to 14 days and 16 to 21 days postnatal, so as to assess age- and/or phenotype-related differences in the muscle response to low Ca2+ solution. Tension production was already much impaired in "predystrophic" muscles. At this stage, however, there was essentially no difference in twitch kinetics between normal and dystrophic muscles. Upon exposure to low Ca2+ solution, twitch responses of both normal and dystrophic muscles declined in a similar manner. In the youngest animals studied (7 to 14 days), the tetanic responses of both normal and dystrophic muscles to low Ca2+ solution were also similar. In animals 15 to 21 days old, however, the tetanic tension developed in low Ca2+ solution by dystrophic muscles, was significantly less than that of normal. Moreover, under these conditions (i.e., in low Ca2+ solution), and following tetanic stimulation, the membrane potential of dystrophic muscles in this age group was significantly more depolarized than that of normal muscles. Our results suggest that the ability of the cell to deal with extracellular Ca2+ is normal in predystrophic muscles up to 21 days of postnatal life. The results also clearly point to the fragility of the membrane in these muscles.